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Description 
INTRAVENOUS INJECTION DEVICE 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The invention relates to an intravenous injection device, 
and more particularly to an intravenous injection device 
utilizing an ultrasonic vein detector. 

[0003] 2. Description of the Prior Art 

[0004] Generally performed medical services such as endoscope 
operations or radiation tumor treatments are accompa- 
nied with objective data-gathering means such as X-ray 
scan or magnetic resonance imaging (MRI) in order to 
provide objective images to the operator in order to aid in 
the operation. 

[0005] on the other hand, blood tests and injections depend only 
on the experience of operators in selecting a proper posi- 
tion to insert the needle to extract a blood sample or in- 
ject medicine; no objective references are used. In the 
case of the examinee being the fat or the infant, the task 



is made more difficult because their vein is not always 
easily found, meaning that the operators may have to re- 
peatedly insert the needle until the proper position for in- 
jection is found. That not only causes pain to the exami- 
nee but also raises the risk. Therefore, an objective refer- 
ence of the position of veins is necessary to increase the 
quality of medical cares. 
[0006] However, the reflection rates of blood and soft tissues do 
not differ so much from each other. Therefore, it is diffi- 
cult to distinguish the blood and soft tissues by using the 
reflective signals. Fig.l shows a conventional ultrasound 
probe detecting blood current. The conventional ultra- 
sound probe uses the method of the Doppler effect. When 
a blood cell 80 moves toward an ultrasonic emitter 91 as 
in Fig. 2, the frequency of the reflected signal received by a 
sensor 92 will become a little higher than the frequency of 
the signal sent by the emitter 91 and when the blood cell 
80 moves away from the ultrasonic emitter 91 as in Fig. 3, 
the sensor 92 will sense a signal with lower frequency. 
Such phenomenons are also known as Doppler effect. 
Therefore, Fig. 4 shows the electrocardiogram (upper) and 
a Doppler shift blood current diagram (lower) measured 
by the prior art. The horizontal axis means time axis. It is 



obvious that they are related. 
[0007] However, it is required to select a vein with low current 
speed for blood test or injection, meaning that the 
Doppler shift effect is generally unobvious; added, it is 
difficult to distinguish the blood from neighboring soft 
tissues. Furthermore, continuous ultrasonic detecting can 
only tell the operators whether there is a moving object 
but cannot provide any axial analysis, i.e. the depth of the 
moving object remains unknown. Therefore, it is still an 
object to improve the conventional technology for a better 
medial care. 

[0008] pig. 5 shows a device disclosed by US Published Applica- 
tions No. 20020133079 that utilizes a probe 72 to detect 
the position of a blood vessel, and a horizontal guiding 
holder 74 to hold a syringe 73, so that the operator can 
insert the syringe 73 into a proper position according to 
the data provided by the device. 

[0009] However, the angle between the holder 73 of the syringe 
74 and the direction of the ultrasonic signal generated by 
the ultrasound probe 72 is large. It means that if the sy- 
ringe 73 is inserted at the incorrect angle, the size of the 
error becomes larger according to the depth of insertion, 
and cannot be corrected unless the syringe 73 is rein- 



serted. Moreover, the syringe 73 is positioned so far from 

the probe 72 that it is not convenient for operators to 

hold them with two hands. 

[0010] Therefore, a low-cost high-reliable device providing data 

on depth according to the reflective ultrasonic signals in 

order to find a proper position of injection and especially 

capable of being held with one hand is necessary. 
Summary of Invention 

[° 011 ] It is therefore a primary objective of the claimed invention 
to provide an ultrasonic intravenous injection device ca- 
pable of injecting medicine correctly. The device accord- 
ing to the present invention is low-cost, automatic, and 
capable of being operated with one hand. 

[0012] Briefly, an intravenous injection device for detecting the 
position of a vein of an examinee includes a pedestal in- 
cluding a housing, a pulse ultrasound probe installed in 
front of the housing, and a microprocessor installed in the 
housing wherein the pulse ultrasound probe includes an 
oscillator for emitting a pulse ultrasonic signal toward the 
examinee along the direction of the housing and a sensor 
for receiving ultrasonic signals reflected by the examinee 
and converting the reflected signals into electric signals to 
output to the microprocessor, a propeller for moving the 



pedestal along the direction of the pulse ultrasonic sig- 
nals, and a syringe connected to and conveyed by the 
propeller to move along the direction of the pulse ultra- 
sonic signals. 

[0013] The present invention utilizes the pulse ultrasonic oscilla- 
tor to measure the reflective signals to accumulate effec- 
tive reflection according to the Doppler's effect in order to 
obtain the data on the depth of a vein and then uses the 
propeller to insert the syringe at a proper depth along the 
signal direction so that the precision and automation are 
both improved. 

[0014] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0015] pig.l illustrates a conventional ultrasound probe detecting 
blood current. 

[0016] pig. 2 illustrates an ascending shift of the reflective ultra- 
sonic signals according to the Doppler effect when the 
object moves toward the ultrasound probe. 

[0017] pig. 3 illustrates descending shift of the reflective ultra- 



sonic signals according to the Doppler effect when the 
object moves away from the ultrasound probe. 

[0018] pig. 4 is a timing diagram comparing the Doppler shift of 
the blood current measured by the ultrasonic signals with 
an electrocardiogram. 

[0019] pig. 5 illustrates the device according to US Published Ap- 
plications No. 20020133079 filed in 2002. 

[0020] Fig. 6 illustrates the first embodiment of the present in- 
vention. 

[0021] Fig. 7 is a block diagram of the first embodiment. 

[0022] Fig. 8 illustrates the second embodiment of the present in- 
vention. 
Detailed Description 

[0023] please refer to Fig. 6 and Fig. 7; an intravenous injection 
device 1 according to the present invention includes a 
pedestal 2, a propeller 3 and a syringe 4. 

[0024] The pedestal 2 includes a housing 20, a pulse ultrasound 
probe 21 contained in the housing 20, and a micropro- 
cessor 22. The end of the housing 20 toward the exami- 
nee is hereby defined as a front end 201. In order not to 
be interfered with, the probe 21 is installed at the front 
end 201. The probe 21 includes an oscillator 211 and a 



sensor 212. In the present embodiment, when the micro- 
processor 22 generates a command to the oscillator 211, 
the oscillator 211 oscillates, thereby generating pulse ul- 
trasonic signals that it forwards. The signals are reflected 
by interfaces between different tissues and organs and 
then received by the sensor 212 to be converted into 
electrical signals to be output to the microprocessor 22. 

[0025] since the ultrasonic signals are pulse signals, after a pe- 
riod of time, the reflective volume can be calculated ac- 
cording to the Doppler effect in order to analyze a time 
interval of the signal reflection and the signal emission, 
and the resulting time interval is multiplied by the trans- 
mission speed of the ultrasonic signal to calculate the 
correct data on the depth of the vein. The data is then 
output to a display 5 for the examiner. 

[0026] The propeller 3 in this embodiment includes a clipper 31 
and a motor 32 fixed to the housing 20. The motor 32 has 
a power output 320 in contact with the clipper 31. Driven 
by a driving signal of the microprocessor, the motor can 
move the clipper 31 back and forth along the direction of 
the parallel pulse ultrasonic signals. 

[0027] The syringe 4 is clipped by the clipper 31, and the needle 
41 of the syringe 4 points ahead. When the sensor 212 



receives the reflected signals from the blood in the vein 
and the microprocessor 22 analyzes the data on the depth 
of the vein, the examiner only needs to push a button (not 
shown). Then the microprocessor 22 generates the driving 
signal to activate the motor 32 in order to move the clip- 
per 31 forward so that the syringe 4 clipped by the clipper 
31 is then inserted into the examinee with the depth of 
insertion being controlled by the microprocessor 22. In 
this embodiment, the depth limit is 2cm, and the needle 
41 can be stopped when it approaches the limit. In such a 
manner, the needle 41 is precisely inserted into the vein, 
and the examiner only needs to push (or pull) a plug 42 of 
the syringe 4 to inject medicine into (or extract blood 
from) the vein. Of course, as known by the person skilled 
in the art, the motor can also be installed on the clipper 
31 with its power output 320 in contact with the housing 
20 in order to move the pedestal 2 back and forth. Such 
kind of a design also belongs to the present invention. 
[0028] since the direction of the syringe 4 is mostly parallel to 

the housing 20 and the signal direction, the data on depth 
obtained by sensing reflected ultrasonic signals is less 
distortion, and the precision and automation are accord- 
ingly improved. 



[0029] of course, as known by the person skilled in the art, in 
order to reduce the distance between the signal direction 
and the moving direction of the syringe thereby and the 
error on the deviated angle, a second embodiment of the 
present invention is disclosed in Fig. 8. An aperture 200 is 
formed on a housing 20 of a pedestal 2, and a clipper 3 1 
is contained in the aperture 200. If the aperture 200 is on 
the center of the housing 20 and the ultrasonic oscillator 
211 is installed in a circle at a front end 201 of the hous- 
ing 20, the data on depth will overlap the moving axis of 
the clipper 31 without any deviation. 

[0030] | n this embodiment, the pedestal 2 further includes a dis- 
posable cover 23 covering the front end 201 and the inner 
wall of the housing 20 to be disposed every time after in- 
jection or extraction in order to prevent blood contamina- 
tion. A stopper 202 is formed on the inner wall of the 
housing 20 to stop the syringe 4 at a predetermined 
depth limit such as 2cm. 

[0031] | n contrast to the prior art, the intravenous injection de- 
vice according to the present invention utilizes a pulse ul- 
trasonic oscillator in detection along a specific direction to 
obtain the data of the depth of the vein by accumulating 
effective reflection via the Doppler effect. Accompanied by 



the propeller conveying the syringe to be inserted into the 
vein of the examinee, the present invention can be applied 
even if the examinee is the fat or the infant. Moreover, by 
connecting the ultrasonic oscillator with the injecting de- 
vice, the examiner can operate it with only one hand. 
[0032] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



